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Cross reference is made to U.S. patent application Serial Number 09/106,684 filed June 
29, 1998, to international application Serial Number PCT/US97/19651 and U.S. Patent 
application serial number 08/957,485, both filed October 24, 1997, and to U.S. Provisional patent 
application serial Number 60/029,120 filed Oct. 24, 1996, all incorporated herein by reference. 

The present invention is directed to transdermal administration of pharmacologic agents, 
especially psychopharmacologic agents including citalopram, such as using a gel matrix, 
preferably a lecithin organogel and/or a polymer gel. 



BACKGROUND INFORMATION 

Recently, and particularly over the last fifteen years or so, patients suffering from a wide 
15 variety of conditions have been successfully treated by administration of psychopharmacologic 
or psychotropic agents. A vast majority of such patients receive doses, of these agents orally. 
Unfortunately, in some situations, oral administration of such psychopharmacologic agents has 
been infeasible or ineffective. In some cases, oral administration is associated with side effects, 
— paitic u lariyj ff istiH^ 



20 cases, malabsorption of oral preparation have resulted in subtherapeutic plasma levels. In other 
cases, the psychopharmacologic agents have relatively short plasma half-lives, necessitating 
inconveniently frequent dosing. In general, oral delivery involves a time delay as the 
pharmaceutical is absorbed via the digestive system before entering the bloodstream. A number 
of psychopharmacologic agents which have traditionally been administered orally or by injection 

25 have been inappropriate or suboptimal for some patients when so-administered. In some cases, 
dosages which are appropriate for oral administration, upon being distributed more or less 
uniformly throughout the body, are undesirably low in a particular tissue to achieve desired 
results. Oral or injection administration of psychopharmacologic agents may result in to slow or 
too rapid increase in blood plasma levels, e.g. may involve an undesirably long time delay as the 

30 pharmaceutical is absorbed by the digestive system before entering the bloodstream, or may 

result in a "spike" in blood plasmal levels followed by an undesirably low level, where a more 
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constant level would be preferable. Some pharmaceuticals are particularly prone to cause or 
contribute to liver damage when administered orally. 

One alternative route of administration for selected pharmaceuticals, has been 
transdennahdelivMeisy; Transdermal- delivery has been^utilized^ e.g., forMthe^eatment of /high* 
blood pressure^for ischemic heart disease and for hormoneTeplacement^ Transdermal delivery is 
not necessarily appiopriaterforiall types of pharmaceuticals and$4t is believed^has not, in general, 
previously been successfully used, with full effectiveness, for psychopharmacologic or 
psychotropic agents. Transdermal delivery is accompanied by its own side effects, including a 
potential for skin irritation, arising from the gel or other matrix, from the pharmaceutical itself, or 
from the interaction of the pharmaceutical with the matrix. Furthermore, a transdermal system 
must be configured such that the combination of the matrix and the pharmaceutical does not react 
with or modify the pharmaceutical, or otherwise render it ineffective, such that the combination 
provides .suffieienfcaiffusioii eoefficients^such^that the deli^ry system-is not adversely affected 
by expected temperature variations during normal use, such that the gel or other^matrix retain the 
desired viscosity, and such that ,the*pharmaceutieal can be properiy*dispersedi&r dissolved in the 
matrix and thellike.\ 



agents are known*' each has->its drawbatks^Parenteral«(»i.e., intravenouslyvor^intramuscularly 

inj ected) administration's inconvenient-and expensive; and*is-rarely*used*outside the hospital . 
20 Inhalation is believed to be not feasible with psychopharmacologic agents currently in use or 

with many other pharmaceuticals. 

Accordingly, it would be useful to provide a transdermal delivery system effective to 

provide good transdermal absorption and acceptable plasma blood levels of psychotropic or 

psychopharmacologic agents, preferably a system which can be adapted for use with a wide 
25 variety of different psychopharmacologic agents for transdermal delivery of effective amounts of 

such agents at a desired or controlled rate, while preferably avoiding or reducing undesired 

effects such as liver damages 



SUMMARY OF THE INVENTION 

The present invention provides for transdermal delivery of pharmacologic agents, 
particularly psychopharmacologic agents, by dissolving or dispersing such agents in a gel, 
preferably a lecithin organogel. In one embodiment, citalopram is delivered using a lecithin gel 
such as a gel formed using lecithin and an organic solvent such as ethoxy diglycol. In one 
embodiment, the gel includes or is formed from a polymer such as that sold under the trade name 
"Pluronic" available from BASF- Wyandotte Corporation, Parsippany, New Jersey. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In one embodiment of the invention, a gel containing citalopram HBR (sold under the 
trade name Celexa) is formed. The citalopram may be mixed in a material such as ethoxy 
diglycol and/or ethanol (although ethanol evaporates more quickly which may result in the 
citalopram being less well absorbed). The mixture is added to a gel formed from lecithin and 
Pluronic. Application to the skin of a human is believed to be substantially without skin 
irritation, and to result in transdermal delivery of a therapeutically effective dose of citalopram, 
while avoiding certain side effects, such as gastrointestinal side effects, like nausea and/or 
-s t omaehj^ m-that^T^^ 

One class of psychopharmacologic agents, some of whose members can be administered 
according to embodiments of the present invention, are serotonin specific reuptake inhibitors 
(SSRIs). SSRIs are commonly prescribed for patients with diagnoses of mood disorders, some 
forms of anxiety disorder (particularly panic disorder), obsessive compulsive disorders, some 
forms of menopausal disorders, and eating disorders (especially bulimia nervosa). Examples of 
such SSRIs include sertraline (sold under the trade name Zoloft), paroxetine (sold under the trade 
name Paxil), fluoxetine (sold under the trade name Prozac), venlafaxine (sold under the trade 
name Effexor), and fluvoxamine (sold under the trade name Luvox). Although many patients 
tolerate oral administration of these SSRIs, a certain population of patients experience 
gastrointestinal side effects. Without wishing to be bound by any theory, it is believed that such 
side effects may be relatively frequent for SSRIs in part because the gastrointestinal system is 
richly endowed with serotonin receptors and that SSRIs may result in such side effects as 
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alterations in gastric motility, nausea, and diarrhea. Medically healthy individuals may tolerate 
oral dosing with SSRIs with difficulty, or not at all. Medically compromised patients, for 
example patients with gastric or duodenal ulcer, ulcerative colitis, irritable colon syndrome or 
regional enteritis may not be able to tolerate the oral form of these medications and thus, in the v 
absence of alternative administration routes, may be deprived of helpful antidepressant 
pharmacotherapeutic treatment; 

Another class of psychopharmacologic agents which may be administered accordingly to 
embodiments of the present invention include antidepressants such as buproprion (sold under the 
trade name Wellbutrin), reboxetine (sold under the trade name Tegretol), nefazodone (sold under 
the trade name Serzone) and trazadone (sold under the trade name Desyrel). Although these 
antidepressant medications are often well tolerated by the gastrointestinal (GI) system, in some 
cases, oral preparations have resulted in malabsorption problems or idiosyncratic side effects, 
which, in some cases,-may be avoided by transdermal administration according to embodiments 
of the present invention, as described more thoroughly below. 

Yet another categorypf psychopharmacologic agents are mood stabilizing medications, 
examples-of which:includexarbamazepine:(sold under the trade.name Tegretol) and valproic acid 
3ld.undei^the.trade^ame:Dep 



either augmentation;medications: (td render antidepressants^more eflfeGtiye)^or as anti-manic 
medications in the treatment/of bipolar mood disorder. Many patients' have difficulty tolerating 

20 the gastrointestinal side effects of these medications, most typically nausea. Such side effects are 
particularly troublesome for these agents since compliance with rigorously regular medication 
schedules is of great clinical importance to many of these patients. Accordingly, transdermal 
delivery according to embodiments of the present invention is particularly helpful in achieving 
compliance with a regular medication schedule. 

25 Another type of psychopharmaceutical agent are those used for treating Attention Deficit 

Hyperactivity Disorder (ADHD), one example of which is permoline, sold under the trade name 
Cylert. Permoline is a medication that is useddn the treatmenteof AttentionsDeficit Hyperactivity 
Disorder in children and^adults." It is ^practically^insoluble .in wateri^but^s^luble^in ethylene glycol 
and lipids, making it agqo^emdidat^^ 
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medical practice is its association with chemical hepatitis (hepatotoxicity). Since approximately 
80% of orally ingested pemoline goes through the liver prior to reaching the bloodstream (called 
first pass metabolism), transdermal administration, which bypasses the liver, may offer a 
significant advantage in reducing liver metabolism. It is anticipated that the incidence of 
chemical hepatitis might be significantly lower for transdermally administered permoline. 

Another type of psychopharmaceutical agent includes dopamine agents, used for treating 
Parkinson's disease, examples of which are pergolide, sold under the trade name Permax and 
bromocriptine mesylate, sold under the trade name Parlodel. Oral administration of dopamine 
agents such as pergolide or bromocriptine mesylate may be sub-optimal because of GI irritation. 
Accordingly, transdermal delivery of dopamine agents such as pergolide and bromocriptine 
mesylate, according to embodiments of the present invention, is particularly useful. 

Another type of psychopharmaceutical agent are those used for treating depression and/or 
chronic pain, one example of which is amitriptylene, sold under the trade name Elavil. Oral 
administration of amitriptylene may be sub-optimal when high local tissue concentrations are 
desired. Accordingly, transdermal delivery of amitriptylene, according to embodiments of the 
present invention, is particularly useful. 

AnQtherJypeoT psychopharmaceutical agent are those used for treating hypertension and 



akathisia, one example of which is propanalol, sold under the trade name Inderol. Oral 
administration of propanalol may be sub-optimal because of rare GI intolerance or 

20 malabsorption. Accordingly, transdermal delivery of propanalol according to embodiments of 
the present invention is particularly useful. 

Another type of pharmaceutical that may be particularly useful for localizing the dosage 
via transdermal applications are anticonvulsant/antispasmodic agents such as gabapentin (sold 
under the trade name Neurontin, an anticonvulsant medication that may also act as an 

25 antispasmodic agent. With relief of spasms, some pain relief is often experienced. In oral form, 
gabapentin is finding particular application in patients who have some neurologic component to 
cervical, thoracic, or low back pain. Transdermal application of gabapentin is expected to be a 
particularly effective means of obtaining higher local concentrations of the medication. The 
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combinations described in some of the examples below are means of adding to the antispasmodic 
and analgesic properties of the gabapentin. 
AcGtfrdinglt'#embo^ 

preparationstof psyehophaimaeologic agents or other pharmaeeuticals5ie.gr, intended*for oral 
delivery, were crushed and dispersed or dissolved in a gel formed of soya*lecithfa*andfcisopropyl 
palmitate or isopropyl myristate. In some-eases, PlurQniG i gel--foimed«of^luroniG sucruas 
Pluronic F127, potassium sorbate and water was formed. 

Without wishing to be bound by any theory, it is believed the degree to which 
pharmaceutical compounds will successfully difiuse or be transdermally transported through the 
skin into blood vessels is related in part to properties of lipid solubility. Lipid solubilities of 
pharmaceuticals are, to some extent, inversely proportional to their aqueous solubility, which is 
in part a function of the compound's polarity. Therefore, fluoxetine hydrochloride, which has 
limited aqueous solubility/^ is transdermally transported 
whereas venlafaxine and*buproprion, it is currentlyibelieved^are notftranspprted^particularly 
effectively/. *The oil-water coefficient is believed^© be^artial^ which 
a giyen e.ompQHnd^thepr^tieaM 
-pb y^ical^ropeitiessofoheseieompte^^ 



documented»andihecausejother#fart^^ understood) it 

is not <possible*to ^ predicVothewthan4n apprxQjdmate^n^^ for (and thus 

20 the advisability of testing for) transdermal transport. These physical properties are particularly 
complex and difficult to forecast, e.g., because of the molecular mechanical release and retention 
properties of organogel lecithin, which contains a very long chain polymer (Pluronic) that has 
been demonstrated to vary widely, e.g., with temperature, percentage composition of the gel, and 
concentration of the pharmaceutical. 

25 Detailed examples of the preparation are provided below, along with examples of results 

obtained or expe£ted*from transdermal administration.tOi.human,. patients. . Typically^the gel 
preparation \yastorMvill*be *a^ - 
apprqximately«i207^^ will 
be obtained asvshownMnithelexam 



to demonstrate good absorption transdermally using lecithin organogel matrix as the vehicle. 
Some patients were or will be evaluated by means of a structured evaluation form, completed at a 
frequency of at least one time per week. Patients were or will be evaluated both for all the 
present symptoms as well as any side effects from currently administered medications. This is 
believed to make it possible to note changes on an ongoing basis. In general, for psychiatric 
patients, those with the most clear cut and uncomplicated diagnoses of major depression 
experienced, or are expected to experience, the best results. Patients with severe personality 
disorders or with concealed substance abuse disorders generally did less well. 

Experimental 

Example 1 

One hundred grams of lecithin soya (granular) and 0.66 grams sorbic acid (NF-FCC 
powder) were dispersed in 100 grams (1 17 milliliters (mL)) of isopropyl palmitate NF and 
allowed to stand overnight. Approximately 220 milliliters of iecithin-isopropyl palmitate in a 
form of a liquid of a syrup consistency was formed. 

-jE?eampte-2 

One hundred grams of lecithin soya (granular) and 0.66 grams sorbic acid (NF-FCC 
powder) is dispersed in 100 grams (117 milliliters) of isopropyl myristate NF and allowed to 
stand overnight. Approximately 220 milliliters of Iecithin-isopropyl myristate in a form of a 
liquid of a syrup consistency is formed. 

Example 3 

A beaker was prepared by measuring to a volume of 1 00 milliliters. It was considered 
important to measure the volume accurately rather than using beaker markings. An amount of 
Pluronic F127 NF (20 grams for a 20 percent gel, 30 grams for a 30 percent gel, 40 grams for a 
40 percent gel) was mixed with 0.3 grams potassium sorbate NF. Refrigerated purified water 
was added in an amount sufficient to bring the volume to 100 milliliters. When all of the 
granules had been wet the gel was refrigerated. Solution took place upon cooling, taking 12 to 24 



8 

hours. The resulting 100 milliliters of Pluronic gel was kept refrigerated, since the gel will 
solidify at room temperature. 
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280*mg*of Citalopram HBr was crushed and^strainediand plaeedtin^a syringe with 'l cc of 
ethoxy diglycoL Th^combination was?mixed welhbetween*1wO'Syringes^3mlH0f Soya Lecithin 
was added and mixed well. Sufficient Pluronic F127 was added to the gel to produce a volume of 
14 mL, and mixed well to produce a gel having a strength of about 20 mg citalopram per mL of 
gel. 

Example 3B 

280 mg of Citalopram HBr was crushed and strained and placed in a syringe with 1 cc of 
95% ethanol.^ThBteombiite^ 

was added and>mixed^wel^ Suffaeient Pluronic F 127 was adde^to thejgel*to produce a volume of 
1 5 14 mL, and mixediwell to produee*a*gel having % strength^of abqut^ of 
gel. 



Example 3C ^ 

2 cc of the gel of Example 3 A was applied^i^e^ 

20 male with a diagnosis of major depressive episode, severe. The patient had, in the past, 

responded to oral citalopram with marked improvement of his mood, but developed severe 
gastrointestinal side effects, with nausea and stomach pain. The transdermal citalopram was less 
immediate in its antidepressant effect, but the patient displayed steady improvement as the 
citalopram was transdermally administered over a period of five days. The citalopram gel 

25 produced no gastrointestinal side effects and no skin irritation. 



Example 4 

Nine^gramstofiearbamazepinertn tablet«foimwas*grojmd?m^ 
milliliters of ethdxyjdigly^ * 



soya lecithin was added and mixed until smooth. The resulting 24 cc of solution was put into a 
60 cc syringe. About 36 cc Pluronic F127 gel 20 percent (made according to Example 3) was 
placed in another syringe. The material was mixed well between syringes to yield 60 cc of 
carbamazepine organogel having a strength of 1 50 milligrams (mg) per milliliter. In some cases, 
the mixture was run through an ointment mill to reduce particle size. 



Example 5 

Sixty 1 00 milligram tablets of buproprion were ground and strained to form a fine 
powder. The buproprion powder was dissolved in 30 cc purified water, placed in a filter and 
10 washed with 10 to 20 cc purified water. The filtrate was used to make a 20 percent Pluronic gel 
using the procedures from Example 3, substituting filtrate for an equivalent volume of water, and 
M stored in a refrigerator. Thirteen milliliters of soya lecithin was mixed with one-half the 

3 buproprion Pluronic gel and mixed between syringes to form a first batch. Thirteen milliliters of 

5 soya lecithin was mixed with the second half of the buproprion Pluronic gel and mixed between 

J 1 5 syringes to form a second batch. To each batch was added sufficient Pluronic gel F127 (made 

according to example 3) to yield a total of two 60 cc batches of buproprion HC1 organogel 
=5 havHig-a^stren gt-h-of-l-S-mil ligrarn s-per-miUiUte r 



Example 6 

20 600 milligrams of fluoxetine HC1 (in the form of thirty 20 milligram capsules) was placed 

in a beaker and dissolved in approximately 18 cc of 95 percent ethyl alcohol. The solution was 
filtered through a filter funnel using fine filter paper. The residue was washed with 95 percent 
alcohol. The filtrate was heated, maintaining a temperature less than 85° C, to evaporate the 
alcohol to concentrate to 1 to 2 milliliters. 600 milligrams of isopropyl palmitate was combined 

25 with 600 milligrams of soya lecithin (granular), set aside and allowed to liquefy. Upon 

liquefaction, a thick syrupy consistency was obtained. 1 .2 grams of the mixture was drawn into a 
10 milliliter syringe and the alcoholic solution of fluoxetine HC1 was drawn into another syringe. 
The two syringes were attached together with a Luer-Luer adapter and the gel was thoroughly 
mixed. All of the organogel was then transferred into one syringe and the empty syringe was 



disconnected. Sufficient quantity of 20 percent Pluronic F127 gel (formed as described in 
Example 3) was drawn into the empty syringe to make a total of 6 milliliters when added to the 
volume in the other syringe. A Luer-Luer adapter was attached and the contents of the two 
syringes Avas^ren^ ;^Allitheimixture**was 
5 transferred into one syringe, the*empty syrm 
removed. 

A Luer-oral adapter was attached to the mixture and transferred to six 1 milliliter oral 
syringes, was filled with 1 milliliter of the gel. In this way, each syringe contained five 20 
milligram doses, or ten 10 milligram doses to yield a total of 60 doses of fluoxetine in lecithin 
1 0 organogel having a strength of 1 0 milligrams per 0. 1 milliliters. 

Example 7 

Twelve 250 milligram tablets of nefazadone were crushed in a mortar and pestle and put 
through. a strainer. 4.8 milliliters.of ethoxvy 'diglycot(r8 percent) v\yas»add<e4tand mixed. In cases 
15 in which all .paitticles^werevnot^dissolved^ rhilliliters^pf E4uronie,>yere^addejdtand^rruxed. 1 3 .6 
milliliters of soya?leeithimwere?added?^d»m syringes 
vvith-a4^uer-adapt£frand-m^ — — 
Example 3 , was tadded^to achieved volume-ofe60 cc and mixed' well to yield*60*ec of nefazadone 
organogel having a strength of 50 milligramsfiper*milliliter;i^ 

20 

Example 8 

Thirty 40 milligram tablets of paroxetine were crushed and run through a strainer, 
discarding green coating material. 4.8 milliliters of ethoxy diglycol was added to the powder and 
mixed in a mortar and pestle. Forty milliliters of Pluronic F127 gel 20 percent, formed according 
25 to Example 3, was added in graduated amounts to the powder and mixed until smooth using a 
spatula. 13.2 milliliters of soya lecithin was added and mixed well and the resulting material 
placed into syringes and sufficient^quantity- of Plufonic?gel was added*to^bring^toe^v 4 oI\ime4o 60 
milliliters. In thbsetsuch cases where rparti<^ 
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cream was run through an ointment mill to yield 60 milliliters of paroxetine organogel having a 
strength of 20 milligrams per milliliter. 

Example 9 

5 Thirty 100 milligram tablets of sertraline were crushed into a fine powder and strained, 

discarding the yellow coating. Sufficient amount of Pluronic F127 gel 20 percent (formed 
according to Example 3) was added to achieve a volume of 38 milliliters and mixed well in a 
mortar and pestle until a smooth cream was achieved. This material was placed into syringes and 
mixed between the syringes to obtain a compact cream. 1 3.2 milliliters of soya lecithin was 
1 0 added and mixed well between the syringes using about 20 pumps. Sufficient quantity of 

Pluronic F127 gel 20 percent was added to yield 60 milliliters of sertraline gel having a strength 
of 15 milligrams per milliliter. 

Example 10 

*S 1 5 Venlafaxine hydrochloride has a solubility in water of 572 mg/mL (adjusted to ionic 

? strength of 0.2 M with sodium chloride). Forty-five 100 milligram tablets of venlafaxine were 

S mreh^d^n ^MMfa^ = 

m solution placed into a filter and washed with 1 0 cc purified water. The filtrate was used to make 

55 a 20 percent Pluronic gel using the procedures of Example 3 (substituting the filtrate for an 

20 equivalent amount of water) and placed into a refrigerator overnight. 1 3.2 milliliters of soya 

lecithin were drawn into a syringe with a Luer loc. The venlafaxine Pluronic gel was drawn into 
another syringe coupled to the first syringe and mixed well. Sufficient Pluronic F127 gel was 
added to achieve a volume of 60 cc with a strength of 75 mg. per cc. 

25 E?c^rnple \ 1 

15 grams of sodium valproate (Depakote) was ground in mortar and pestle. 4 mL of 
ethoxy diglycol was added and mixed well to form a creamy paste. 19.8 mL of soya lecithin was 
added and mixed until smooth. The resulting 24 cc of solution was put into 2 syringes with a 
Luer Loc and mixed well. The mixture was divided so that half is in each syringe. Using 
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another 60 cc syringe, Pluronic 30% gel was added to each to bring each syringe to a volume of 
45 mL. 

Example 12 

5 Paroxetine hydrochloride has a solubility in water of 5.4 mg/mL. Par6xetine"(Paxil) gel 

was prepared? according to the procedures of example 8. A dosage of 40 mg A per day was self- 
administered by a 59 year old male patient by application to the skin, for a period of at least 1 
hour. No skin irritation was reported. After 210 days, blood was drawn and blood serum level 
of Paxil was determined to be 0 nanograms (ng) per mL, while typical reference levels are 49 ± 
1 0 26 ng/mL, indicating possible poor absorption or lab error. Clinical evaluation of the patient 

over a 210 day period of such transdermal administration indicated benefit to patient without GI 
side effects similar to that noted with oral preparation. 

G E^an^ple 13 

4f 15 Sertraline hydrochloride is slightly soluble in wateivand isopropyl alcohol and sparingly 

* soluble in ethanol. Sertraline (Zoloft) gel* was prepared, according to the -procedures of example 

p 9, A dosage of 100-mgper day was^elf-administered by_a-54 Vear«old female patient by 

l Ji application to the skin, for a period of at least 1 hour. No skin irritation was*reported. After 1 9 

days, blood was drawn and blood serum level of Zoloft was-determined to tee 5 ng/mL, while 

03 

20 typical reference levels are 30-200 mg/mL indicating possible limited absorption or lab error. 
Example 14 

Fluoxetine hydrochloride has a solubility in water of 14 mg/mL. Fluoxetine (Prozac) gel 
was prepared, according to the procedures of example 6. A dosage of 20 mg per day was self- 
25 administered by a 54 year old female patient by application to the skin, for a period of at least 1 
hour. No skin irritation was reported. After 7 days, blood was drawn and blood serum level of 
Prozac was determined to be 45/45^ng/mL, while typical reference levels:are*50^480 ng/mL 
indicating good absorption. "There was evidence of patient benefit from the clinical evaluation. 
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Example 15 

Carbamazepine is practically insoluble in water and soluble in alcohol and in acetone. 
Carbamazepine (Tegretol) gel was prepared, according to the procedures of example 4. A dosage 
of 400 mg per day was self-administered by a 55 year old male patient by application to the skin, 
5 for a period of at least 1 hour. No skin irritation was reported. After 120 days, blood was drawn 
and blood serum level of Tegretol was determined to be 4.6 micrograms (^ig) per mL , while 
typical therapeutic levels are 4-10 \xg/mL indicating good absorption. There were no GI side 
effects and the patient demonstrated clinical improvement. 

10 Example 16 

■ Carbamazepine (Tegretol) gel was prepared, according to the procedures of example 4. A 

dosage of 200 mg per day was self-administered by a 53 year old male patient by application to 
the skin, for a period of at least 1 hour. No skin irritation was reported. After 60 days, blood 
was drawn and blood serum level of Tegretol was determined to be 10. 8 jig/mL, while typical 
15 therapeutic levels are 4-10 |ig/mL indicating excellent absorption. There were no GI side effects 
and the patient demonstrated clinical improvement. 

Example 17 

Sertraline (Zoloft) gel was prepared, according to the procedures of example 9. A dosage 
20 of 50 mg per day was self-administered by a 53 year old male patient by application to the skin, 
for a period of at least 1 hour. No skin irritation was reported. After 63 days, blood was drawn 
and blood serum level of Zoloft was determined to be 23 ng/mL, while typical reference levels 
are 30-200 mg/mL. The patient demonstrated a good clinical response without GI side effects. 



25 Example *8 

Carbamazepine (Tegretol) gel was prepared, according to the procedures of example 4. 
A dosage of 200 mg per day was self-administered by a 47 year old male patient by application 
to the skin, for a period of at least 1 hour. No skin irritation was reported. After 91 days, blood 
was drawn and blood serum level of Tegretol was determined to be less than 0.5 \xg/mL, while 
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typical therapeutic levels are 4-10 |ag/mL, indicating poor absorption, lab error, or patient non- 
compliance. 
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Ex?mpk 19 

Buproprion is highly soluble in water. Buproprion (Wellbiitrin) gel was.prepared, : 
according to the procedures of example 5. A dosage of 1 00 mg penday/was*self-administered by 
a 47 year old male patient by application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 44 days, blood was drawn and blood serum level of Wellbutrin was 
determined to be less than 0.5 ng/mL, while typical therapeutic levels are 10-30 indicating poor 
absorption, lab error, or patient non-compliance. 
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Example 20 

Fluoxetine geLwasiprepared, according to. the procedures.of example 6.. Typically, a total 
daily adult dosage; of fluoxetine as applied to the skin according to the present invention is 
between about 20mg and;200 nig-, more preferably between about*20 mgaand about 160 rag, 
more preferably about 80 mg; Dosages for nonsadults andXor non-human mammals may need to 
ijusted , e.g. proportionally -toAody weight, A dosage of 20-60 mg.Rerday yyas self- 



administered patients;ancluding that of example 13 and also including^44 year old male 
patient, a 53 yeraold -female*patient? a 47 year-old male patient and a 36 year old female patient 
20 by application to the skin, for a period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients over a 30-1 80 day period of such 
transdermal administration indicated a clinical response ranging from complete remission of 
symptoms to moderate improvement. 



25 E xampl e 21 

Fluoxetine gel \yas prepared, according to the procedures of example 6. A dosage of 80- 
160 mg per dayj>vasisel&administered^by a 50 yeariold^female^by applieation^to the skin, for a 
period of at least! houi^^^skiniimt^ 
blood was drawhaandtihesbloocbsera 
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and 25 ng/mL norfluoxetine, while typical reference levels are 50-480 ng/mL, indicating good 
absorption. There was evidence of patient benefit from the clinical evaluation. The dosage was 
then increased to 1 60 mg per day and administered by the same method. After 7 days at the 1 60 
mg dosage level blood was drawn and the blood serum level of fluoxetine was determined to be 
5 90 ng/mL fluoxetine and 25 ng/mL norfluoxetine, indicating good absorption. There was 

evidence of increased patient benefit at this higher dosage level which correlated positively with 
the higher plasma level. The patient has been receiving the medication continuously for a period 
of 5 months. 



10 Example 22 

Fluoxetine gel was prepared, according to the procedures of example 6. A dosage of 80- 
160 mg/day was self administered by a 38 year old female by application to the skin, for a period 
of at least 1 hour. No skin irritation was reported. After 7 days at the 80 mg dosage level, blood 
was drawn and the blood serum level of fluoxetine was determined to be 25 ng/mL of fluoxetine 
^2 15 and 25 ng/mL norfluoxetine. There was evidence of patient benefit from the clinical evaluation. 
2 The dosage was then increased to 160 mg per day and administered by the same method. 



Example 23 

Sertraline (Zoloft) gel was prepared, according to the procedures of example 9. A dosage 
20 of 50-200 mg per day was self-administered by 6 patients, including those of examples 12 and 1 6 
and also including a 60 year old male patient, a 53 year old male patient, a 48 year old male 
patient, a 3 8 year old male patient and a 47 year old male patient, by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal side effects were reported. Clinical 
evaluation of the patients over a 7-90 day period of such transdermal administration indicated 
25 responses ranging from complete resolution of depression to no noticeable response. 



Example 24 

Carbamazepine (Tegretol) gel was prepared, according to the procedures of example 4. A 
dosage of 200-400 mg per day was self-administered by 6 patients, including those of examples 
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14, 1 5 and 1 7, and also including a 48 year old female patient, a 48 year old male patient and a 
54 year old female patient, by application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side-effects' were reported. -*The clinical evaluation of the patients 
over a^30-300*day period*of such, transdermal administration indieated*responses*ranging from 
5 moderateamprovement to no positive clinical response. 
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Example 25 

Paroxetine (Paxil) gel was prepared, according to the procedures of example 8. A dosage 
of 20 mg per day was self-administered by the patient of example 12 as well as by a 15 year old 
female patient by application to the skin, for a period of at least 1 hour. No skin irritation was 
reported. Clinical evaluation of the patients over a 30-210 day period of such transdermal 
administration indicated moderate clinical improvement of depression. 



gxamp)e#6 

1 5 Five#l*50 mgitoblets^f ^i^ The 

powder wasap^ttint©^ About 
6^nik-PlytromG^C 
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well. This^mixte mixed well. 

The resultin'g*mixture4ra^ mg/ml^was*plats^ 

device. 



Example 27 

Amitriptyline (Elavil) gel was prepared, according to the procedure of example 23. A 
dosage of 25 mg per day was self-administered by a 47 year old male patient. Administration 
25 was by application to the skin, for a period of at least 1 hour. No skin irritation or 

gastrointestinal side effects were reported. Clinical evaluation of the patients over a 100 day 

period^of suchtfransdeimaltadm^ 

comparablerto*that«ach^ 



17 



Example 28 

Trazadone (Desyrel) gel was prepared, according to a procedure similar to that of 
example 7. A dosage of 50-150 mg per day was self-administered by 2 patients, including a 36 
year old female patient and a 47 year old male patient. Administration was by application to the 
5 skin, for a period of at least 1 hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 42-90 day period of such transdermal 
administration indicated a good to excellent clinical response. 



Example 29 

10 Venlafaxine (EfFexor) gel was prepared, according to a procedure similar to that of 

example 9. A dosage of 150-225 mg per day was self-administered by 2 patients, including a 54 
year old female patient and a 55 year old male patient. Administration was by application to the 
skin, for a period of at least 1 hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 15-165 day period of such transdermal 
^ 1 5 administration indicated a response ranging from no clinical improvement to mild clinical 
f improvement. 

Example 30 

-fl Propanalol (Inderol) gel was prepared, according to a procedure similar to that of 

20 example 8 to produce a gel having a strength of 40 mg of propanalol per mL of gel. A dosage of 
80 mg per day was self-administered by 2 patients, including a 36 year old female patient and a 
47 year old male patient. Administration was by application to the skin, for a period of at least I 
hour. No skin irritation or gastrointestinal side effects were reported. Clinical evaluation of the 
patients over a 100 day period of such transdermal administration indicated results comparable to 
25 those achieved with oral medication. 



Example 31 

Buproprion (Wellbutrin) gel was prepared, according to a procedure described in example 
5. A dosage of 150-200 mg per day was self-administered by 3 patients, including that of 



18 

example 18, and also including a 38 year old male patient and a 53 year old female patient. 
Administration was by application to the skin, for a period of at least 1 hour. No skin irritation 
or gastrpintestinaLside*effee^ a 5-45 day 

period* of such transdermal administration indicated equivocal? results^ 

Example 32 

Valproic acid (Depakote) gel was prepared, according to a procedure similar to that of 
example 4. A dosage of 1000 mg per day was self-administered by a 38 year old male patient. 
Administration was by application to the skin, for a period of at least 1 hour. No skin irritation 
or gastrointestinal side effects were reported. Clinical evaluation of the patients over a 30 day 
period of such transdermal administration indicated results comparable to those achieved with 
oral medication. 

Valproic acid (Depakote) gel was prepared according**© the tprocedure^of example 1 1 . A 
dosage of 500-1*000 mg wastselftadministered by two»male«pjatients, age^4d-and«49. 
^dmrnistration^asUDy^p plfc^ 

irritation and no gastrointestinal side«effeets were rreportedcswClinicaUeyaluatiori' of the .patients 
over a period *of two months*indicated a good response to treatment.- After*28"days, blood was 
drawn and a serum valproic acid level of 26 \iglmL was obtained for the 49 year old patient 
(while taking 250 mg twice daily), with a therapeutic reference range of 50-150 jig/mL. This 
indicated fair absorption, and the dosage was raised to 500 mg twice daily, with a further 
improvement in clinical response. The 41 year old patient reported a good clinical response to an 
initial dosage of 250 mg administered twice daily, but a serum valproic acid level of only 1 
Hg/mL was obtained. The dosage was increased to 500 mg twice daily, and a similar serum 
valproic acid level was obtained. The disparity between the clinical response and the plasma 
level might be explained either by laboratoi^error*0r-placebo^effeeL. 
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Example 34 

A gel containing reboxetine (sold under the trade name Edronax) is prepared according to 
a procedure similar to that described in example 5 but using reboxetine in place of buproprion. 
The resulting mixture will be self administered by patients by application to the skin for a period 
of at least 1 hour. No skin irritation or gastrointestinal side effects are expected. Clinical 
evaluation of patients over a 5-45 day period of such transdermal administration is expected to 
indicate a good response to treatment. 

Example 35 

Nefazodone (Serzone) gel was prepared, according to a procedure described in example 
7. A dosage of 100 mg per day was self-administered by a 61 year old (male, female) patient. 
Administration was by application to the skin, for a period of at least 1 hour. No skin irritation 
or gastrointestinal side effects were reported. Clinical evaluation of the patients over a 21 day 
period of such transdermal administration indicated a good response to treatment. 

Example 36 

glycol, just sufficient to effect dissolution. 3 mL of propylene glycol or 95% ethyl alcohol is 
added to form a paste. 6.6 mL soya lecithin is added to the mixture in the mortar. The mixture is 
placed in two syringes with a Luer Loc and mixed thoroughly. Each syringe is filled to 30 mL 
Pluronic F127 20% gel and mixed between syringes to produce a mixture having a strength of 33 
mg/mL. The mixture is put in an appropriate dispensing device. 

Example 37 

A 16-year-old female with an established diagnosis of Attention Deficit Disorder had 
been treated successfully with oral permoline (Cylert) for about 6 months. To potentially 
decrease the risk of liver damage associated with long-term use, permoline prepared according to 
the procedure of example 36 will be administered transdermal^, by application to the skin for a 
period of at least one hour. No skin irritation is expected. The clinical results are expected to be 



20 



10 



15 



comparable to those obtained with the oral medication, although the dosage may have to be 
adjusted upwards to achieve adequate plasma levels. 

For psychiatric, patients, some have received two or more psychopharmaceuticals, and in 
some cases, two*or more of theabove examples*describe different evaluatdons#forHhe same 
period of administration of a psychopharmaceutical agent. 

Of theflpatientsejyho^have received prescriptions for one or more-of theimedications as 
described in the examples above, each had previously demonstrated a significant intolerance to 
oral administration of one or more medications, prior to instituting transdermal administration. 
The laboratory measures of plasma blood levels described above for transdermally administered 
Fluoxetine, Valproic acid, Sertaline and Carbamazepine are believed to demonstrate good 
absorption transdermally using lecithin organogel matrix as the vehicle. The single laboratory 
measure of Paroxetine plasma level indicated poor absorption, laboratory error, or patient non- 
compliance. . : How^d^4e p^atieiits'- elinic^response indicated .positive medication effect. Both 
the laboratory measure of Buproprion and the .patient clinical xesponsesdndicated poor or 
equivocal absorptions*and results. Patient*tolerance*of transdermal administratiqn has been good 
to excellent. Patients^in thezexample aboye who suffered veiy^severei©I .sideieffects using*oral 



who had experienced ^only^mildito moderate side.effeets. -In general^more>higMyi:motivated and 
treatment-eompliant^patients also had«a higher-rate of sustained compliance^ 

20 Patients in the examples above were evaluated by means of a structured evaluation form 

depicted in Fig. 1, which was completed at a frequency of at least one time per week for each 
patient receiving transdermal medication according to the present invention. The patients were 
evaluated both for all present psychiatric symptoms as well as any side effects from currently- 
administered medications. In general, it is believed that patients with the most clear cut and 

25 uncomplicated diagnosis of major depression experienced the best results. In general, patients 
with severe personality disorders or with concealed substance abuse disorders did less well. 
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Example 38 

1800 mg of gabapentin in powder form is dissolved with 1 mL propylene glycol in 
syringes with a Luer Loc. 6.6 mL of Soya lecithin is added and mixed thoroughly between 
syringes. The resulting material is placed in a device for dispensing measured amounts. 

5 

Example 39 

Gabapentin mixtures of 2% and 4% will be prepared by substituting 1200 mg gabapentin 
or 600 mg gabapentin in place of 1 800 mg gabapentin, in example 38. 

10 Example 40 

m Gabapentin, prepared according to Example 38 or 39, will be combined with either 3% or 

\i- 5% Lidocaine in varying ratios. 

p . Example 4 1 .. . . . . . 

^ 15 4% gabapentin, prepared according to Example 38 or 39, will be combined with 7% 

carbamazepine and 7% amitriptylene. 

^ Example 42, 

C 2% gabapentin, prepared according to Example 38 or 39, will be combined with 2% 

ft 

~ 20 carbamazepine and 1% Piroxicam, which is expected to yield better penetration into muscle 
tissue. 



Example 43 

Gabapentin, prepared according to Example 38 or 39, in concentrations ranging from 2%- 
25 6% will be combined with clonidine in concentrations between .2% and .3%. 



Example 44 

A 56-year-old woman had painful upper and lower extremity spasms as a result of spastic 
quadriparesis resulting from an injury. Oral gabapentin, an anticonvulsant, had been 
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administered previously, but had caused a "drugged" feeling, one of the commonly reported side 
effects with this agent. It was believed that use of transdermal gabapentin might provide local 
relief by achi^ing.WghJ©caLtissue concentrations near^the site<of administratioh^without 
correspondingly elevated»blood plasma4evels. It is known that other-anticonMulsantss such:as 
carbamazepine,-are*useful in reducing neurogenic pain^Gabapentiri'ssolubilitpin water*exceeds 
10%, malang^stemie*absorptiomless likely. Gabapentintprepared^aceording^Jgithe procedure of 
example 38 was self-administered by application to the skin in the area of pain. The patient 
reported moderate relief of spasms over a period of one week, with no systemic side effects and 
no report of skin irritation. 

In light of the above description, a number of advantages of the present invention can be 
seen. The present invention provides for psychopharmaceutical and other pharmaceutical 
treatment using a transdermal delivery system. The invention makes it possible to provide such 
treatment to patients for whom oral delivery is suboptimal^such as patients who experience 
gastrointestinal or otheiwside effects, patients who experience poor absorption*for«orally delivered 
pharmaceuticals.and/or patients who benefit from^delivery-over an extendedsperiod or a relatively 
rapid delivery or higher rate^of increase.of pi asma 4evels.< The present invention^ able to 
achieve deli verygof therapeutic amounts of pharmaceuticals, ;for at least-some^patient p o pulation s. 



substantially wthout skiniirritationv gastrointestinabor other*side effects associated with orally- 
delivered pharmaceuticals; especially psyehopharmaceuticals, and have receivedielinicai benefits 

20 comparable to or greater than those received by patients to whom corresponding pharmaceuticals 
were administered orally. 

A number of variations and modifications of the invention can also be used. Other types 
of psychotropic or psychopharmaceutical medications for which the described transdermal 
delivery may be used including psychostimulant medications. One example of a 

25 psychostimulant medication is Methylphenidate (sold under the trade name Ritalin) used in the 
treatment of attention deficit hyperactivity disorder (ADHD). Methylphenidate typically has a 2- 
4 hour duration of action necessitating frequent dosing^of a patientvwhichas^partiGuIarJy/- difficult 
to accomplish with children4n school. **It is believed that4>y using^transdermal. administration, it 
will be possible to achieve an extension*of effective/dosing throughout the^lay v eliminating the 
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need for frequent oral medication administration. It is believed that transdermal administration 
will also eliminate peaks and valleys of blood plasma levels which, it is believed, will be more 
clinically effective. It is believed similar results will be obtained with other pharmaceuticals, for 
example, Dextroamphetamine (under the trade name Dexedrine) although it is believed the need 
5 is less acute since a time release "spansule" form of the medication is available which typically 
has a 5-6 hour duration of action. Another group of psychotropic medications which, it is 
believed, will benefit from transdermal delivery includes antipsychotic medication such as those 
used in the treatment in schizophrenia. 

Embodiments of the invention include, but are not necessarily limited to, use by patients 
10 with enteric absorption deficits. 

\ Although, in at least some of the embodiments described above, the pharmaceutical was 

provided by crushing and/or sieving tablets which include fillers or binders in addition to the 
pharmaceutical, the present invention can also be used by mixing, with the gel, the 
pharmaceutical in a relatively pure form, without filler. It is believed that this approach is likely 
to improve pharmaceutical delivery. In some embodiments, selected enzymes or other 
materials that act as transdermal delivery enhancers may be included. Carriers such as organogel 

\ lecithin matrix may be enhanced or replaced by, for example, reverse micelles (water and oil 

microemulsions) and/or lyposomes (lipid vesicles). 

Although the present invention has been described by way of self-administered doses in 
20 the form of a gel applied to the skin by the patient, the present invention can also be implemented 
by providing the transdermal preparation in premeasured doses preferably in connection with an 
adhesive or other covering or patch so that the dosage may be administered e.g. by placing the 
adhesive patch on the skin of the patient. Although the invention has been described in 
connection with positioning the psychopharmaceutical gel on the arm of a patient, other 
25 positioning on the skin of a patient can also be used. Because, depending on the formulation, 
speed or duration of transdermal delivery may vary as function of skin location, in one 
embodiment the location of the skin to which the pharmaceutical is applied is selected so as to 
relatively increase or decrease the delay speed duration, or rate of delivery of the pharmaceutical, 
either with respect to a particular tissue or systemically. For example, when a rapid rise in blood 
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serum levels is desired, a placement which enhances delivery rate, such as behind the ear, can be 
used. When it is desired to enhance dose or delivery rate locally, the transdermal formulation 
may be*p0sitioned»adja£enttfhe*des^ as a 

polymer matrix, m&y.be-used to limittor control delivery rates;* In additie>n*tq4ransdeimaKgel or 
5 patch delivery-delivery of-thetransdermakor aerosol foimulation^ean»be^aehieved^e.g^hy 
administration^as-nosedr^psre^ardropsyieyedrgps and/or^supgositoriesf%v 

Although lecithin organogel has been described as a delivery matrix, other lecithin 
materials can be used including lecithin combined with Pluronic Gel, or Carbopol. Although the 
examples above describe a gel which combines lecithin organogel with a polymer gel such as 
10 Pluronic gel, lecithin gel can be provided without combining with Pluronic gel or may be 
m combined with other gels such as Carbopol. Although in the above examples, pharmaceuticals 
C: were combined with gels to provide concentration such that an effective dose occupies between 

j^f about 1 raL andtfabout^mL^otheSfati 

y s 

Q gel per effective dose. Altfiough-a lecithin or lecithin gel carrier is deseribedyat is believed 

2 15 transdermal delivery of at least some of the prescribed- pharmaejeutiealsneani^gcaehijeved using 
f. other carriers, or without using^y*gannsr;%Unte^ to a 

O mass or volumer of fluoxetine* delivered*across»fo^ delivered 

rQ to the target tissue or systemieally in an amount^or manner-to aehieve^therapeutieally helpful 

5; amounts or concentrations^ the targetittissue'Ofrsystemi^lly^suGh^gte^indie^ted^by^a blood 

20 plasma level). 

In one embodiment, medications dispensed in transdermal gel form will be dispensed in 
unit doses, such as blister packs. The gel will be extruded from the blister pack, and rubbed on 
the administration site. The dosage will be adjusted by varying the number of unit dose applied. 
This will ensure accurate dosimetry and will avoid contamination of the gel. 
25 Although the application has been described by way of a preferred embodiment and 

certain variations and modifications, other variations and modification can also be used, the 
invention being defined by the following'claims.* ♦ 
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WHAT IS CLAIMED IS: 

1 . A composition comprising: 

an effective amount of a psychopharmaceutical composition; 
lecithin organogel; 

2. The composition of claim 1, wherein said psychopharmaceutical is selected from 
the group consisting of citalopram. sertraline, fluoxetine, carbamazepine, amitriptylene, 
trazadone, fluvoxamine, permoline, pergolide, bromocriptine mesylate, propanolol, buproprion, 
reboxetine, valproic acid, and nefazodone. 

3. A method for preparing a composition for transdermal delivery of a 
psychopharmaceutical comprising: 

preparing a first psychopharmaceutical in liquid or finely-divided form; 
mixing said psychopharmaceutical with lecithin organogel; 



i ~f=± 



4. A method for treatment of humans comprising: 



applying to the skin of said human a volume of said composition containing an effective 
dose of said psychopharmaceutical. 



5. A composition comprising citalopram and lecithin in a gel form having a strength 
of 20 mg citalopram per mL of gel.. 

6. A composition, as claimed in claim 5, further comprising Pluronic F127. 



7. A method for treatment of mammals comprising: 

preparing a composition comprising a pharmaceutical in finely-divided or liquid form, 
wherein said pharmaceutical is selected from the group consisting of 
citalopram, 
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fluoxetine, 

buproprion, 

reboxetinfejpv 

carbamazepine^ 

valproic acid^ 

sert^inj^i^ 

fluvoxamine, 

nefazodone, 

trazadone, 

amitriptylene, 

propanolol, 

permoline, 

pergolide*** 

gabapentin, and,- ._ ....... 

bromojeriptinejqmesylatei^ 

app4y4ng42^a>fu-stiregijo^th 
containing ran ef^^^ 
transdermal!^ 

8. A method, as claimed in claim 7, wherein said method is used for treatment of 
humans* 

9. A method, as claimed in claim 7 S wherein said composition further comprises 
lecithin. 

10. A method, as clairned*ih claim 7, wherein said composition further comprises 
lecithin-organpgel^ 
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11. A method, as claimed in claim 7, wherein said composition further comprises a 
transdermal transport enhancer. 

12. A method, as claimed in claim 7, further comprising selecting said first region for 
application of said composition so as to enhance the rate of increase in plasma level of 
citalopram. 

13. A method for treatment of humans comprising: 
dissolving citalopram in a liquid solvent; 

mixing said dissolved citalopram with lecithin, and Pluronic gel to form a therapeutic gel 
wherein the weight of citalopram per volume of therapeutic gel is about 20 mg per mL; 

selecting a region of the skin of said human so as to increase the rate of increase in 
plasma level of citalopram, compared to at least one other area of the skin of said human, in 
response to application of said therapeutic gel to said region; and 

applying said therapeutic gel to said region of the skin of said human. 



iprising-citalopram and_a_geLin_a_mtip_p_f about 20 mg 



ciralopram per mL of gel, said gel selected to permit transdermal delivery of an effective dose of 
citalopram in response to application to the skin of a human. 



15. A composition comprising: 
about 280 mg citalopram, 
about 1 cc ethoxy diglycol, 
about 2 mL soya lecithin, and 

sufficient Pluronic gel to produce a volume of 14 mL. 



16. A system for transdermal delivery of a pharmaceutical, comprising: 
a pharmaceutical selected from the group consisting of: 
citalopram, 
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fluoxetine, 

buproprion, 

reboxetine^ 

carbarnazepine, 

valproic* acid, 

sertraline^ 

fluvoxamine, 

nefazodone, 

trazadone, 

amitriptylene, 

propanolol, 

permoline, 

pergoliferi 

gabapentin; and - 

bromocriptine mesylater-and . „, 

meansafor^pr^iVidin^tea^ saidiphairnace.uticaUwhen applied to 



human skin.^ 



17. A system,* as xlairried*ind 
delivery comprises lecithin. 



18. A system, as claimed in claim 16, wherein said means for providing transdermal 
delivery comprises an organogel. 



1 9. A system, as claimed in claim 1 6, wherein said means for providing transdermal 
delivery comprises an adhesive patch. 



20. A product for transdermal delivery 'of*a*phaimaeeuti^ 
comprises mixing a pharmaceutical 





citalonram 




fluoxetine 


5 


huoroDrion 




reboxetine, 




carbamazepine, 




valproic acid, 




sertraline 


10 


fluvoxaroine, 




n fti 70 (\ on f 




trazadone, 




amitriptylene, 




propanolol, 


a is 


pemoline, 




pergolide, 


u 


gabapentin, and 




bromocriptine mesylate; 



o with lecithin to form a therapeutic mixture. 
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METHOD AND COMPOSITION FOR TRANSDERMAL 
ADMINISTRATION OF PHARMACOLOGIC AGENTS 



A methddtandi eomp&sW^ is 
provided. The psychopharmaceuticals are delivered using a matrix of a lecithin gel such as a 
lecithin organogel. A number of psychopharmaceuticals can be used including citalopram, 
fluoxetine, buproprion, reboxetine, carbamazepine, valproic acid, sertraline, fluvoxamine, 
nefazodone, trazadone, amitriptylene, propanolol, permoline, pergolide and bromocriptine 
mesylate. 



M:\3 742\-903\-PROV\ABRrWPD^ 



ROM 



(WED) -10. 28' 98 16:08/$ 



13 F 2 



VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 

As a below named inventor, I hereby declare that I qualify as an independent inventor as defined 
in 37 CFR 1.9(c) for purposes of paying reduced fees under section 41(a) and (b) of Title 35, United 
States Code, to the Patent and Trademark Office with regard to the invention entitled "METHOD AND 
COMPOSITION FOR TRANSDERMAL ADMINISTRATION OF PHARMACOLOGIC AGENTS", and 
identified as Attorney File No. 3742-903PROV, described in tbe specification filed herewith. 

I have not assigned, granted, conveyed or licensed and am under no obligation under contract or 
law to assign, grant, convey or license, any rights in the invention to any person who could not be 
classified as an independent inventor under 37 CFR 1.9(c) if that person had made the invention, or to 
any concern which would not qualify as a small business concern under 37 CFR 1 .9(d) or a nonprofit 
organization under 37 CFR 1.9(c). 

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed 
or am under an obligation under contract or law to assign, grant, convey, or license any rights in the 
invention is listed below: 



0 no such person, concern or organization 

[x] persons, concern or organizations listed below* 

*NOTE: Separate verified statements are required from each named person, concern or 
organization having rights to the invention averring to their status as small entities. (37 CFR 
L27) 



. FULL N 




1 Applications Asfflf, I I C 



1 1 INDIVIDUAL 



[xj SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION 



I acknowledge the du?y to file, in this application or patent, notification of any change in status 
resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest 
of the issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)) 

I hereby declare that ail statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true, and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both, under section 1001 of Title 18 of the United States Code r and that such willful false statements 
may jeopardize tbe validity of the application, any patent issuing thereon, or any patent to which this 



verified statement is directed. 
Date: 0*r> 'W 

Date- 



By: 0. ^CJ^^LIU^-^ 
C. Donald William^ . 

By: Ktfto/ kJ^L^A 

kobert Murdock' 
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VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
(37 CFR, 1.9(0 and 1.27(c)) - SMALL BUSINESS CONCERN 

I hereby declare that I am an official empowered to act on behalf of the small business concern 
Pharmaceutical Applications Associates. LLC of 402 East Yakima Avenue, Suite 330. Yakima Washington 
.8901-2760. ' 

I hereby decJare that the above-icWified small business 'concern qualifies as a small business concern as 
defined in 13 CFRIZliiS-M, and«rcpcoducea%*in 37'am.9C#Mbr<^Nuposc»oif^ fees under 

section 41(a) and (b) of TmtSSirUditedStatcstCode, in that'.thc numbes-of employees of the «oncem, including 
those of its affiliates, doesmot exceed«-500 persons Fo&purposes of this statement, (1), the number of employees 
of the business coneern*is the average, over the-previous4iseal«year of theaeoneem of therpersons employed on 
a full-time, part-time or temporary-basis during each of thepay. periods of the^fiscal^ear, and (2) concerns are 
affiliates of each other when cither, directly or indirectly, one concern controls or has the power to control the 
other, or a third party or patties controls or has the power to control both. 

I hereby declare mat rights under contract or law have been conveyed to and remain with the small 
business concern identified above with regard to the invention, entitled "METHOD AND COMPOSITION FOR 
TRANSDERMAL ADMINISTRATION OF PHARMACOLOGIC AGENTS- and identified as Attorney File No. 
_ 3742-903PROV, described in the specification filed herewith. 

2 If the rights held by the above-identified gmall business concern arc not exclusive, each individual, 

,p concern or organization having right* to the invention fs listed below* and no rights.to the invention are held by 
m any person, other than the inventor, who could not qualify as a small business concern under 37 CFR 1.9 or 
qby any concern which would not qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit 
W organization under 37 CFR 1.9(e). 

•F *NOTE: Separate verified statements, are requked from^eh^namcd person, concern or organization having 
!\ rights to the invention averring M their status as small. entities ^(37 "CFR 1.27) 

S NAME' ..... = 

g ADDRES S 

J[] INDIVIDUAL [ ] SMAfcL BUSINESS" CONCERN I ] NONPROFIT ORGANIZATION 

CW - 

I acknowledge the duty to file, in this application or patent, notification of any change in status resulting 
in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the issue fee 
or any maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 
1 .28(b)) 

I hereby declare chat all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful felse statements and the like so made are punishable by fine or imprisonment or both, under section 
1001 of Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of 
the application, any patent issuing thereon, or any patent, to which this verified statem^k directed. 

Date: QcT. Z6 , /99 <T Bv , Q K 6^ 

C. DonaM*WflJiatms^ 
President 

Pharmaceutical Applications Associates LLC 
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